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pour une représentation affine des proximités
I. C. Lerman - R. F. Ngouenet
N˚ 2570
Janvier
PROGRAMME 3
 	
	
	 !
"!#
%$&'&(*)!$+,
-'$./!0
'&
	12&34657$'#8(29
.
:(;	<=;'>	?A@CBED*FHG0I;KJ;'LNMPORQ/?AFK?AS
TVUXW*Y*UZA[[\0]N^`_baRc\CdedgfhY*\(ajiC\.ZAUckfelKiXfh\Cdedm\*n'oqprokcts\([\toiCW*Y*aRfhckfeubo
\(cfhaRc\(UZ*iCcqfmWvaxwyW*[[\(z{[|Z*iXwRfmay\
T}UW*~k\(c\(KiCW
!ZAyjW*UXc0R\=U\tiXwy\(UiXwy\a=6*r^*ZAaR*fh\(U!^*NjZAY*\to
r"  W*jo1yUy\tok\(aRcW*ajoyay\.ayW*y*\Cdedh\xZAyyUWyiwy\+R\ dZU\(yUy\toq\(aPcZckfhW*aEZ|ay\+R\to
[|ZcUkfiC\to1R\yUWRfm[fmcy\=ycqfgdefoZAaRcNdh\to1ZdhY*W*Ukfhcwy[\to,YV\(a\(ckf *y\to,¡b¢1£N¤¥j¦/\to,¢1£7U\(yUy\tok\(ayz
c\(aRc0R\tocX\tiwyaRf vy\to1/§¨W*yckfh[ foZAcqfmWvaxokcWyiwjZ*oqckf *y\to#fhajokRfhUy\(\to0vfhU\tiCcX\([\(aPc1R\dZ cw\(W*Ukfh\
yZAUX©fhaRfm\(ayay\*n#okyU1dh\to1[\ti(ZAaRfok[\toNR\ db§k\(vWAdhyckfhW*aEajZAcyUX\Cdgdh\+R\to.ª\(cU\tovfmAZAaRco1\(c=R\dZ
YV\(a«\(ckf vy\*¥¢!fhajo¬fbnayW*jo.[W*aPcXUW*ajo.iCW*[[\(aRcdh\to­W*«\(UZckfhW*ajo u{W*ajyZA[\(aPcZdm\to+R\to.¢,£n
® iCUXWAfok\([\(aRc ® \(c ® [ ycZAckfhW*a ® j\(yv\(aPc.ª\(cU\1fhaRc\(UyUts\(cy\(\to!R\ u¯Z±°iCW*a²okpRaRcw«\(ckf vy\ \(c=Z*\(z
 vjZAc\=yZAajo³dZ yUW*´Rd(\([|ZAckf vy\R\dZUX\(yUr\tok\(aRcZAcqfmWva|\(jiXdefvfh\(ayay\P¥
µ\0c\CdoZdmYvW*Ukfhcwy[\to#jWRoo(s\tR\(aRcyaxiCW"ªyc/§¨\C«\tiCyckfhW*a+Z*ook\(¶fh[±W*UcZaPcjWvyUdh\to[.ZAz
cUqf·iC\to1R\ Y*UCZAajR\ cZfededm\*¥	¸VayU\(ajZAaRc1\(a¹iCWvajo¬f\(UZAcqfmWva¹iC\(UXcZfhay\toyUW*yUkf(\(cr\to#fhayw\(U\(aPcX\to
ZARx¢,£nRayW*jo!yUW*jWRokW*ajo/§¨yay\NjZAUcyay\ okcUZcr\(YAfh\1/§¨wRpP´yUkfyZAcqfmWvax\(c0/§ºZycU\1jZAUcnPya
ZdhY*WvUkfhcwy[\jZAUCZded¯s\Cdh\W*Ukfh\(aRcr\ZAUiXwRfmcX\tiCcyU\[ Rdhckfhz{yUWyiC\took\(yU»sZ[\([WAfhU\vfokcUqfm´y\(\*¥*¼ay\
fh[Rd(\([\(aPcZckfhW*a½okyUdZ.[|Z*iXwRfhay\|TVZAUZY*W*axRW*ayay\yaEok±\(\tRz{y½yUX\to *y\Ndefha«\tZfhU\*¥  Wvjo
yUy\tok\(aRcW*ajoR\toUy\tokRdhcZAcCoaRy[\(Ukf *y\toZcc\tokcZaPcR\dZAZdefvfmcy\R\,dZ [\(cXwyWrR\*¥
¾À¿jÁ (ÂÃ*Ä / \(yUy\toq\(aPcZckfhW*a=Z|ay\*Å(¢!dhY*W*Ukfhcwy[\YV\(a«\(ckf vy\"jZAUCZded¯s\Cdh\*ÅtTVZAUZAYvW*a'Å(okj\(\tRz
y'¥
ÆhÇ}ÈkÉ9ÊhËÍÌ(ÎÊhÏÑÐPÊhÒkÓ
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BM BM BM
UTUTUT
RESEAU   D’INTERCONNEXION
BM:  Banc  Memoire
UT:   Unite  de Traitement
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UT UT UT
RESEAU   D’INTERCONNEXION
M MM
UT:   Unite de Traitement
M:    Memoire
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(1) Ordinateur SISD
(2) Ordinateur MIMD
UC UT   M
UC 1 UC 2 UC n
UT 1 UT 2  
M  M M
UT:  Unite de traitement
UC:  Unite de controle
M :   Memoire.
 L6t]Nz # %   .'  %m %

  #   #! 	j   "!
[ _ ( _ - )  H Ä  * Á yÁ+·¿ *  y '¿ *M* Rr
¦V§¨yay\|R\toNvfg+iCRdmcy\tou{W*ajyZA[\(aPcZdm\toNRHcUZfhc\([\(aRc1jZAUZdgdbs\Cdm\.\tokcdh\[WyR\|/§ºZvi(is\to
ZAR²RWvaya«\(\to(¥=\=yUXW*´Rd¯s\([\ R\(*fh\(aRc=\tiXfo¬feudhW*UoX *y\Ndb§¨W*aHokW*ywjZfhc\ j\(UX[\(ccU\+sZ|iXwjZ* vy\
yUWyiC\took\(yU/§ºZ*i(i±\tR\(U#\(a+c\([jo#*W*RdhxZAR+RW*aya«\(\to#RW*aPc#fed"ZN´j\tokWAfha'¥jµ1ZajoVdh\toi(ZdiCRdZAz
c\(yUCov\tiCcW*Ukfh\CdoR|ckpRj\ *_ ²µ W*Rfh±\(zÍdgfha±\*nKiC\yUW*´Rdbs\([\\tokcR\ajZAcyUX\»iCW*[ ´RfhajZAcWfmUX\*¥
¸}a²\ '\(ctnrdmWvUo1R\1db§¨\C«\tiCyckfhW*aE/§¨yay\NfhajokcUXjiCckfhW*aHa«\tiC\too¬fhcZaPc!db§ºZ*i(iAs\to sZd·Z.[\([WAfhU\=iC\(ayz
cUCZdh\*niwjZv *y\yaRfmcy\xR\xcXUZfhc\([\(aRcRWAfhcdefhU\xWv \tiCUkfhU\+ya [W*cyZAajo.iC\(cc\+[\([WAfhU\*¥
=\(cXc\W*\(UZAckfhW*aEiCW*ajRRfhUZ­ubZAcZdh\([\(aRc|sZxR\toNiCW*ayfhco=/§ºZvi(is\to=o9fVd·Z­[\([WAfhU\ a'§¨\tokc=jZvo
vfhvf·oR\(\ \(axyaayW*[ ´yU\=R\ [WrRRdh\to  ZA+[Wfmajo­\(YRZd«sZiC\CdhRf«R\toyaRfhcy\toR\=cUCZfhc\([\(aRc
fcfhgji?kmlmnpo
CP   	 O
  O
 	
 ¥j_¯d"ubZAyca«\tZAay[WAfhajoYPZUR\(UsZdb§¨\tokyUkfhc= vy\1dZ+iCW*ajvfhckfhW*a    7\tokca\tiC\toXoZfhU\=[.Zfo
ayW*aHokR oZaPc\1±W*yUYPZUZAaRckfhU«yaHZ*i(iAs\to#ayW*aHiCW*ayfiCcy\CdZAR­RWvaya«\(\to(¥
=\(cXc\»vfe iCRdhcy\1\tokc|\(cUXWAfhc\([\(aRcVdefÑ\(\|sZ,dZiCW*ajiC\(yckfhW*a+\(c=sZ,dZNu¯Z´yUkfi(ZAckfhW*axR\!d·Z[|Z*iXwRfmay\
jZAUCZded¯s\Cdh\³oqyU'dZ* vy\Cdedm\!\tokc'\C«\tiCycy\	d¯§ ZdhY*W*Ukfhcwy[\*¥ATVZAU"iCWvajoP\t vy\(aPcnayWvjo'a'§ºZ´jW*UR\(UXW*ajo'jZvo
dh\to1[\ti(ZAaRfok[\to!fhaRu{W*U[|Zckf *y\to1 vRfj\(U[\(cc\(aRc»R\Uy\tokW*jRUX\iC\ yUW*´Rdbs\([\/§ ZdedmWyi(ZAckfhW*a
R\toRW*aya\(\to!oZAajoiCW*ayfhct¥
[ _ ( _ G    Ã 2 y  I 	H 2   # ¿	 '¿ *M*  * ÃAj  * Á
T	W*yU=jZAUCZdedÑ\Cdef·oq\(Uya ZdmYvW*Ukfhcwy[\*n d·ZyU\([f¯s\(U\\(cZAj\.iCW*ajo¬fokc\.\(aEdZHok\(Y*[\(aPcZckfhW*a
RyUW*Y*UZ[[\=oR\t *y\(aRckfh\Cd"\(axya\(ajok\([ ´Rdh\R\=cvªZ*iwy\to.\CdÑ\([\(aRcZfhU\to! *'§¨\C\tiCycX\(UW*aRcdh\to
yaRfhcy\to0R\1cUCZfhc\([\(aRct¥j¦'Z jZUckfhckfhW*a²R+yUXW*´Rd¯s\([\N\(axokW*jokz{c*ªZviwy\to\(c³d¯§k\CdZA´jWvUZAckfhW*aH/§¨ya
Y*UCZAywy\0/§¨W*UCRW*ayajZAajiC\([\(aRc±\(U[\(cc\(aRctnv\(ajokRfhc\*nPR\1\CljaRfhUVdh\toiCW*aRcUZfhaRc\toVcX\([jW*UX\Cdgdh\to
±W*yUNd¯§ \C«\tiCyckfhW*a½R\toNc*ªZ*iXwy\to(¥'¦V§ºZ  \tiCcCZAckfhW*a½R\to,c*ªZ*iXwy\to=ZAREyUWyiC\took\(yUoNckfh\(aRciCW*[yc\
R\to}U\tokcUkfiCckfhW*ajo def(\(\to#ZAR jR|/§ fhajokcXUjiCckfhW*ajoV\(c/§ \C«\tiCyckfhW*ajo(nAZfhajo¬fK *y\R\toViCW*aPcXUZfhaPcX\to
fh[±WPoR\(\toNjZAUNdZHokcUjiCcXyU\|R\.dZ[|Z*iXwRfmay\.yckfedefoP\(\+±W*yUNd·Z[ fok\+\(a 1yRU\ R\.db§ºZdmYvW*z
Ukfhcwy[\*¥
a½jZAUqdm\(UCZxR\.jZAUZdedÑ\Cdefok[\+R\ iCWvaPcUvªWAdh\ dhW*Uo vy\ iC\CdhRfhzbiXf0±W*Uc\|oqyU1dh\toNc*ªZ*iXwy\to= vRf
±\(y*\(aPco(§¨\C«\tiCyc\(U	fhaj#\(j\(ajyZA[[\(aPc}dm\to}yajoR\toVZAycXU\to(¥*¦/W*UCo *y\³d¯§ W*a cUW*y*\R\to#RW*ayz
a\(\to« vRf'j\(y*\(aRc ª\(cU\cUZfhcy\(\too¬fh[ RdhcZAa\([\(aPctndh\1jZAUZdedÑ\Cdefok[\N\tokcvfmcR\=RW*aya«\(\to(¥y¼!a
[Hª\([\ZdhY*W*Ukfhcwy[\|oR\t vy\(aRckfh\Cdj\(ycZfmajo9f³iCW*ajRRfhU\EsZ.Rdhjo¬fh\(yUoN*\(Uo¬fhW*ajo,jZAUZded¯s\Cdh\to(n U\(z
dZAckfh*\([\(aPcxsZ.dZHokpRajiwyUXW*aRfoZAckfhW*aR\toNyUWriC\toXok\(yUo(nVZAE[WrR\+/§ºZ*i(iAs\to1R\toRWvaya«\(\to(n	ZA
#\tiCW*yjZAY*\RHyUW*´Rdbs\([\\(a c*ªZ*iXwy\to\(c|sZ db§ºZ'\tiCcZckfhW*aER\iC\Cdedh\tokzbiXf0ZAREvf 1\(U\(aPcX\toyaRfmz
cy\to=R\.cUZfhc\([\(aPct¥ =\(UcZfmay\toN*\(UCo¬fhW*ajo ok\(UW*aRcZdhW*Uo1[fm\(RZ*yZAycy\(\to|sZyay\+okcUjiCcXyU\
/§¨WvUvfhajZAc\(yU1RW*aya«\(\*¥j¼!ay\=[.Z*iwRfhay\ *_Hµ nyjZU0\Cy\([Rdh\*nKZR²[.Zd«sZcUCZfhc\(Uya²ZdmYvW*z
Ukfhcwy[\=Z*okpRajiwyUWvay\*nrZdmWvUo *y\!dh\toyUW*´Rdbs\([\to«R\=oqpPajiXwyUW*aRfoZAcqfmWvaxR\toyUXWriC\tooq\(yUojWvyU
yaW*UvfhajZAc\(yU _HµoqW*aPc!yyU\([\(aRc[|ZAcy\(Ukfh\Cdo(¥
[ _ ( _ [ ¾ yA 	   y H  	 ! ¿	   * ÃAy
=W*ajo¬f#\(UXW*ajo#ya²ZdhY*W*UqfmcXwy[\1jW*yU³dm\t vy\Cd	dm\Nc\([joR\1UX\tiwy\(UiXwy\/§ yay\=okWAdhyckfhW*a²oqyU
ya W*UvfhajZAcX\(yU"jZAUCZded¯s\Cdh\³iCWv[jW*UXcZAaRc"TyUWriC\toXok\(yUo f·R\(aRckf vy\toV\tokc  P¥ AfPdh\c\([jo	/§¨\C«\(z
iCyckfhW*a R\|oZ*\(Uo¬fhW*a½oR\t vy\(aPckfh\Cdedh\zZ*\tiNya½ok\(RdyUWyiC\took\(yU1z\tokc ) n/W*aE\CljaRfhc=R\(R[\toqyU\to0R\= vjZdefhcy\R
Mf
 	
  	  
 "!$# C 
¦'Zj\(Uku{W*U[|ZajiC\+W*Edb§ºZvi(ij\CdÑ\(UZckfhW*a¡=okj\(\tRz{y ¤=/§¨yaZdhY*W*Ukfhcwy[\|jZAUCZded¯s\Cdh\+\tokcNdm\
ubZ*iCc\(yU0/§ Z*i(ij\Cd(\(UCZAckfhW*a+RW*aya«\1jZAU³dm\NUZAy±W*UcR
  
 ) 
¦V§¨\C i(Z*iXfhcy\0/§¨ya+ZdhY*W*Ukfhcwy[\jZAUZdedbs\Cdh\=iCW*UXU\tokjWvajZA.cZAR[WAp*\(a|/§¨ycqfgdefoZAcqfmWvaxR\to
yUWyiC\took\(yUCo\(cdh\N[ fh\(R² *y\,d¯§ W*a+yRfook\=\toq«\(U\(U\toqc0/§¨W*´yc\(aRfhU     ¥
    

W's  #\to9fmYvay\dm\NayW*[ ´yU\=R\1yUWyiC\took\(yUo!yckfedefoP\to(¥
¦'ZjZUZdedÑ\CdefoZAckfhW*a|R\#db§ºZdhY*WvUkfhcwy[\\tokcV/§ºZAycZAaRc'[\Cfededh\(yU\1 *y\#db§¨\C i(Z*iXfhcy\\tokc	yUWyiwy\
RayWv[´yUX\?6H*WAfhUxoky\(Ukfh\(yU\ sZd6v¥µ1ZAajo+iC\½R\(UaRfh\(U²i(Zvo(nW*ajZAUqdm\ /§¨yay\E\C i(Z*iXfhcy\
oky±\(Ukdefha«\tZfhU\*¥
_¯d«iCW*aPvfh\(aPc1R\ YPZAUR\(UsZd¯§ \tokyUkfhc= *y\,dh\toj\(Uku{W*U[|ZajiC\to1/§¨ya²ZdhY*WvUkfhcwy[\ jZAUZdedbs\Cdh\okW*aRc
u{W*Uc\([\(aPcNfhajy\(ajij\(\tojZAUNdh\toiCW*aRcUZfhaRc\to,fm[jWPoR\(\to jZAUNdZEokcUXjiCcyU\+R\.d·Z¹[|Z*iXwRfmay\
yckfedefoR\(\*¥*¦ \«cX\([joVR\cUCZAajok[ foo¬fhW*aR\toVRW*aya\(\to'AZAUkfh\|\(ayW*UX[ \([\(aRc'okRfhZAaRc	dZcXW*jWAdhW*Yfm\
Z*RWvycr\(\*¥  W*cWvajo0\(YPZdm\([\(aPc" vy\Vdb§¨Wva=yUy\Cuqs\(U\"YV\(a\(UCZdh\([\(aPc'iCW*ajo9f·#\(U\(U	yaiCW	ªyc	aPRdyjWvyU
cWvyc\RyRdefi(ZAckfhW*a'nVokyy±WPoZAaRc»Zfmajo9f« *'§ fedV\tokc1jWRoo¬fh´Rdh\|R\ Rfm±\Cdefmay\(U yay\ [Hª\([\RW*aya\(\
*\(UCoRdhjo¬fh\(yUoyaRfhcr\toR\NcUZfhc\([\(aPct¥
   	  
     1   321 / 8 	  - A/  
     
¦'ZjZAUZdedÑ\CdefoZAckfhW*a/§ ya¢1£ Z±W*yU´yyc yUkfhajiXfhjZd»/§ºZAyYv[\(aPcX\(UoqW*a½\C+i(Z*iXfhcr\\(a
Uy\tRRfoZAaRcdm\ c\([jo1R\i(Zd·iCRdb¥	¦/\to=vf »\(U\(aRcoi(ZdiCRdo=okW*aRc1vf·oqcUkfh´y«\toNokyU0ya \(ajok\([ ´Rdm\
R\yUXWriC\tooq\(yUo1±W*yZAaRciCWv[[ yaRf· vy\(U *fZ­yaEUy\toq\tZA²/§ fhaRc\(UiCW*ayay\CRfhW*a ¡0wRpP±\(UiCy´j\*n
Uy\tok\tZAN[|ZfededÑ\*n¨\(ci¤¥A¢1iCcy\Cdedh\([\(aRctnAdh\toVvf »\(U\(aRc\toVZAUiXwRfhc\tiCcyU\to	±\(U[\(ccX\(aPcVR\0iXdZ*oo¬felj\(U
db§¨\(ajok\([ ´Rdh\R\to0ZdmYvW*Ukfhcwy[\toYV\(a\(cqf· vy\tovfokcUkfh´y\to!\(a+cUWf·o³c9pRj\to 76tRn 6>>v! b¥
   Wr/s\Cdm\  	   'E' Wv+[Wr/s\Cdh\ %m   CCync6><R@ 
¦V§k\(ZdhjZAckfhW*a'n dh\ iCUWf·oq\([\(aPcN\(c1dZ[ ycZAckfhW*a½oq\ u WvaPc1\(a jZAUZdedbs\Cdh\*n cZAajvfo  *y\dZ
U\(yUWyRjiCckfhW*a\tokcxoR\t vy\(aPckfh\Cdedh\½RW*ajiEiC\(aRcUZdgfoR\(\*¥'=#\²[Wr/s\Cdm\Ha'§¨\toqc+jZ*o j\CPfh´Rdh\
yRfo *y\,dh\iCW	ªyc0R\=iCWv[[ yaRf·i(ZckfhW*axiCUW ªfhc\CyjW*ay\(aRckfh\Cdedh\([\(ayc1\(a.u WvajiCckfhW*axR\db§¨\Cu z
u \tiCcqfgu«R\dZjW*yRdZAcqfmWva'¥
   WyKs\Cdh\=R\[fmYvUZAckfhW*a
¦'Z ±W*yRdZAckfhW*ax\toqc0vfh*foR\(\1\(a²okW*jo#±W*yRdZAckfhW*ajoR\=[Hª\([\cZfededh\*¥c=#wjZ* *y\1yUXWriC\tokz
ok\(yU\C«\tiCyc\1db§ºZdhY*WvUkfhcwy[\okcZAajyZU+okyU!d·Z+oqW*jo±W*yRdZAckfhW*aE vRf"dhRf\tokc1Z'\tiCcy\(\*¥
fcfhgji?kmlmnpo
C <   	 O
  O
 	
T	W*yU.yUW*jZAY*\(Udm\to.[\Cfgdedh\(yUo­fhajvfh*fRjo\(aPcXU\+dh\to+okW*jojWvyRd·ZckfhW*a'n#dh\to.ayWP\(jyo
\tiXwjZAayY*\(aRcx\(UkfhWrvf vy\([\(aPcER\toERWvaya«\(\to(¥¦/\to[\Cfedgdh\(yUo¹fhajvfh*fRjo U\P°iCjo*W*aRc
Zfhajo¬f'U\([RdZ*iC\(U#dh\to#Rdmjo³[|ZAyZf·oR\!dZ=±W*yRdZAckfhW*adhWri(Zdh\*¥ =#\(c\tiXwjZAayY*\!\(["ª\tiXwy\
iwjZv *y\ayWR\(j R\|cWv[´±\(U=yZAajo1ya W*yckfh[ y[6dhWyi(Zdb¥"¦'Z u Uy\t vy\(ajiC\|R\toE\tiXwjZAayY*\to
\(cdh\ ayW*[ ´yU\=R\tofhajvfhvf·RjoNZ'\tiCcy\tookWvaPcR\to!jZAUZA[xs\(cU\toR\1db§ºZdmYvW*Ukfhcwy[\*¥jµ1Zajo
iC\(cc\ZAyyUWyiXwy\*n±dm\jZAUZdedÑ\Cdefok[\ fhayw\(U\(aPc=ZR¹ZdhY*W*UqfmcXwy[\toYV\(a\(ckf *y\to!a'§¨\tokc1jZvo
cW*cZdm\([\(aPcV\CyRdhWAfhcr\*ndm\cUZfmcX\([\(aPc/§ yay\»okWvjo	jW*yRdZAckfhW*a\(cZAaRc oR\t vy\(aPckfh\Cdedh\*¥ =\
[WyKs\Cdh\|\toqciC\(j\(ajyZaPc fhaRcy\(UX\tooZAaRc=Ks\to»dmWvUo= vy\dh\+ayW*[ ´yU\.R\|yUWyiC\took\(yUCovfokz
jW*aRfh´Rdh\to\tokcRdhjo±\(ckfhc» vy\1dZcZfededm\ R\1dZjW*yRdZAckfhW*aE#\to¬fhUr\(\*¥yµ\1Rdhjo(n±W*a+j\(yc
\(vfhc\(U1dh\+iCW"ªyc \(c1dZHiCW*[Rdh\CPfhcy\ R\toNZdhY*W*Ukfhcwy[\toR\.UW*ycCZAY*\|yZAajo»dh\toZUiwRfhc\tiCz
cyU\to!jZAUZdedbs\Cdh\tosZ[\([WAfhU\=vfokcUkfh´y\(\ \(aU\tokcU\CfhY*ajZaPc!dh\tox\tiXwjZAayY*\to/§ fhajvfhvf·Rjo
ZAR+yUWriC\toXok\(yUovfmUX\tiCc\([\(aRc»iCW*ayay\tiCcy\to(¥
 Ã  Wr/s\Cdh\=R\ '  
  
=wjZ* vy\yUWyiC\took\(yUNcUZfhc\ yaEok\(Rdfhajvfhvf·R\(c1cXW*yc\to!dh\to1W*\(UZAckfhW*ajook\ u{W*aRc0\(a
jZAUZdedbs\Cdh\*¥/¸Z*oqc\(c HZ*iXubZAUkdZAay\ 06tRnc6>>*# KWvaPc[W*aPcXUr\1 *y\ iC\(cc\=ZAyyUXWriXwy\RW*ayay\
\(axYV\(a«\(UZdjdh\to[\Cfgdedh\(yU\toNokWAdhyckfhW*ajoZtv\tiyax[ fhaRfh[ y[ R\Nc\([joyZAajovf »\(U\(aRco
oiXw«\([|ZAcCZ/§ \C«\tiCyckfhW*a'¥
¦'ZokRfhc\R\=iC\(cc\NjZAUckfh\1\tokc1iCW*ajoZviCUr\(\sZNdZyUy\tok\(aRcZAckfhW*axR\1Rdhjo¬fh\(yUoNZdhY*W*Ukfhcwy[\to
 vRf0ok\|yUAª\(c\(aRc sZyay\.´jW*ayay\+jZAUCZdedÑ\Cdef·oXZAckfhW*aR\.ayWPo ZdhY*W*Ukfhcwy[\toNYV\(a«\(ckf vy\to(¥"¦ \ okyyz
±W*Uc0/§¨\Cy\(Uqfm[\(aPcZckfhW*a R\ayWPoZdmYvW*Ukfhcwy[\to#\tokcdZ TVZAUZY*W*a|/§¨_¬aPcX\Cd  *Rf'\tokcRW*cy\0/§¨yay\
ZAUCiwRfhc\tiCcyUX\=[ RdhckfhyUWriC\toXok\(yUsZ[ \([WfmUX\=vf·oqcUkfh´y«\(\.º]1Cync6>>EC/ b¥
[ _ - _ ( .    Ã 2c+ *  \ +  I  @\ b + N 5  # )	* Á rÄ
¦'ZE[.Z*iwRfhay\HTVZAUZAY*Wva½\tokc.ya oqyj\(Uz{W*UCvfmajZc\(yU _Hµ6/§¨_baRc\Cd»ZyjZAUc\(ajZAaRc²sZ¹dZ
iXdZ*ooq\»R\to}[|Z*iXwRfmay\to#[|Zvoo¬fh*\([\(aRcVjZAUZdedbs\Cdh\to1sZ[\([WAfhU\vfokcUkfh´y\(\5ºiXu¥ljY*yU\6  b¥*¼ay\
ZAycXU\=iXdZ*ook\1cUts\toiCWvajo¬fokcZAaRc\1/§¨W*UvfhajZAc\(yUCojZAUZdedbs\Cdh\to\toqc³iC\Cdedh\R\to#[|Z*iXwRfmay\to![|Z*oXo¬fh*\(z
[\(aRcjZAUCZded¯s\Cdh\tosZ [\([WAfhU\1jZUcZAYV\(\*¥
¦'Z+oqcUjiCcyU\/§¨yay\[|Z*iXwRfmay\vfhc\²sZ[\([WAfhU\vfokcUkfh´y\(\ok\ yUy\tok\(aRc\okWvjo!u W*UX[\/§¨ya
\(ajok\([ ´Rdh\0R\a  1jyo fR\(aPcqf· vy\to#U\CdefÑ\to jZAU"ya Uy\tok\tZA /§ fhaPc\(UCiCW*ayay\CPfhW*a'¥*¦ \to	[|Z*iXwRfmay\toVR\
iC\ckpP±\«ok\vfokckfhayY*y\(aRcV\took\(aRckfh\Cdedh\([\(aPcjZAU dh\(yUV[WyRRdm\W*\(UZAcWfmUX\ *Rfy\tokcV\(a=Uy\tZdefhcy\Vya
W*UCvfmajZc\(yU	fhaj\(j\(ajyZaPcZ*\ti#oZ[\([WAfhU\V\(cVok\to	yUWyiC\took\(yUCo(¥  W*cWvajo0\(YPZdm\([\(aPc dZ0ok\(z
iXfelKiXfhcy\.R\ dZ.cW*jWdmWvYAfh\|R\ dh\(yU1Uy\toq\tZAE/§ fhaPc\(UCiCW*ayay\CPfhW*a  *y\Cd vy\Cu WAfo RpRajZA[ f *y\([\(aPc
U\tiCWvaRljY*yUZA´Rdh\*¥ a vfokcqfmayYvy\²YV\(a\(UCZdh\([\(aPc vjZAcU\+ckpRj\to.R\xcWvjWAdhW*YAfh\R#wRpP±\(UiCy´j\*n
Mf
 	
  	  
 "!$# C>
cWvU\*nAdefha«\tZfhU\\(cYvUkfedgdh\*¥y¼!ay\»iCW*ajoR\t vy\(ajiC\fh[[\tvfZAc\0R\!db§ºZA´jok\(ajiC\1/§¨yay\[\([WAfhU\0iCWv[z
[ yay\+\tokc| vy\.dh\to yUWyiC\tookjo ay\+±\(y*\(aRc fhaPc\(UCZAYAfhU| v'§¨\(ao(§k\tiwjZAayYv\tZAaPc=R\to[\tooZAYv\to
UWvycr\to#jZAUdh\NUr\tok\tZ /§ fhaRc\(UiCW*ayay\CRfhW*a'¥
Hypercube de dimension 3 Anneau de 7 processeurs
Tore de 9 processeurs Grille de 9 processeurs
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OSF SUNMOS
Frequence
Double precision peak 
Single precision peak
75 MFlops
100 MFlops
Processeur   i860
Start-up 93 us 50 us
30 Mo/s 120 Mo/sBandwidth
50 MHz
Systeme
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9- CHIN        CHINA
7- ISRA        ISRAEL
8- JAPA        JAPAN
6-INDI         INDIA
5- FRAN       FRANCE
1-BRA       BRASIL
3- CUBA       CUBA 
2- CONG       CONGO
4- EGYP       EGYPTE
10- RUSS       RUSSIA
11- U.SA        U.S.A
YUGO   YUGOSLAVIA12-
 
13- RIC    PUERTO-RICAN
12- POL    POLISH
11- NEG    NEGRO
10- MEX    MEXICAN
9- JEW      JEWISH
8-JAP        JAPANESE
7-ITA         ITALIAN
6- IRI          IRISH
5- IND      INDIAN
4- GER      GERMAN
3- CHI       CHINESE
2- BLA       BLACK
1- ANG       ANGLO
TAB-2 TAB-3
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